Prefrontal cortex volume reduction on MRI in preclinical Huntington's disease relates to visuomotor performance and CAG number.
To investigate grey matter volumes on magnetic resonance imaging (MRI) in preclinical Huntington's disease (HD), and their relationship to neuropsychology and CAG number. Twenty preclinical HD carriers and 21 healthy controls matched for age, sex, and educational level were included in this study. Clinical (UHDRS), and detailed neuropsychological assessments, and 3D IR SPGR axial MR acquisition. Calculation of global, segmented (SIENAX), and focal (voxel based morphometry, VBM) grey matter volumes was carried out. An analysis of variance (ANOVA) and a general linear model for VBM analysis were used to compare preclinical HD carriers and controls. Small volume correction was used, and clusters at p<0.05 were considered significant. Correlation analysis (VBM) with neuropsychology, and CAG number was also performed. Preclinical HD carriers showed, compared to controls, smaller global volumes of the brain (1279+/-6 vs. 1331+/-46, p=0.003), total (666+/-48 vs. 698+/-34, p=0.020) and cortical grey matter (551+/-44 vs. 577+/-32, p=0.035). When compared to the controls, preclinical carriers showed focal volume losses, which were more prominent in the left prefrontal cortex, cerebellum, and right posterior temporal cortex. Preclinical HD performed slower in a visuomotor integration task, the 15-Objects test, than controls (t (1,25.02)=3.69; p=0.001: pre-HD: 69.55+/-28.86; controls: 45.79+/-8.38). A correlation was found between volume loss in the prefrontal cortex, visuomotor performance, and CAG number. Preclinical HD carriers show grey matter volume reduction involving the prefrontal cortex, which relates to the visuomotor performance and CAG number. This suggests that regionally selective neuronal loss/dysfunction occurs prior to the clinical onset of symptoms.